Capnocytophaga canimorsus is a commensal bacterium in the oral flora of dogs and cats. The 20 bacterium is a zoonotic agent and has been isolated from humans, infected by dog or cat bites, 21 scratches, licks or simply exposure to dogs or cats. Here the infectious agent, its pathogenicity and 22 potential virulence factors, infection in animals and humans, diagnostic methods, prevalence, therapy 23 and prevention are described. Suggestions for future research are given. 24 25
Introduction

28
Worldwide millions of people are bitten by animals each year. It is estimated that 50% of all 29 Americans will be bitten at least once in their lifetime. Ninety percent of these bites are caused by 30 dogs and cats. The majority of dog and cat bite wounds is minor and no medical attention is sought by 31 the victim. Occasionally a dog or cat bite is complicated and an overwhelming systemic infection 32 occurs. In the USA the annual mortality rate due to dog and cat bites is 6.7 per 10 8 persons, albeit that 33 not all these fatalities are caused by infections (Griego et al., 1995) . 34 The genus Capnocytophaga consists of seven species which inhabit the oral cavity of humans 35 or domestic animals. Capnocytophaga gingivalis, Capnocytophaga ochracea, Capnocytophaga 36 sputigena, Capnocytophaga granulosa and Capnocytophaga haemolytica are inhabitants of the 37 human oral cavity and have been associated with peridontitis. Capnocytophaga cynodegmi and 38 Capnocytophaga canimorsus (latin canis = dog and latin morsus = bite) are part of the oral microbiota 39 of canines and more rarely of cats. Eight percent of 50 dogs tested positive for C. canimorsus in the 40 first report on the prevalence of C. canimorsus (Bailie et al., 1978) . In a later report C. canimorsus 41 could be cultured from 26% of the dogs tested and from 18% of the tested cats. The agent could not be 42 cultured from hamsters and humans (Blanche et al., 1998) . In our laboratory, a PCR test with primers 43 for the 16S rRNA gene of C. canimorsus was positive for 41% of the dogs (de Poel et al.,unpublished 44 results). An even higher percentage was observed with a similar PCR by van Dam et al (manuscript 45 submitted for publication). In a single report, the isolation of C. canimorsus (DF-2) from sheep and 46 cattle (25-30% of the animals tested) but not from pigs was reported (Westwell et al., 1989) . To our 47 knowledge no attempt to confirm this observation has ever been made. C. canimorsus can cause 48 zoonotic infections ranging from very mild flu like symptoms to fatal sepsis (de Boer et In 1976 a patient with meningitis and sepsis, caused by an unidentified Gram-negative 64 bacillus, after a recent dog bite was first described (Bobo and Newton, 1976) . At that time, the 65 phenotypic as well as the biochemical characteristics of the agent also became known. We now know 66 that this Gram-negative bacillus probably was a member of the Capnocytophaga family, very likely C. 67 canimorsus-(CDC group DF-2 or dysgonic fermentor 2, dysgonic = slow and relatively poor growth of 68 a bacterial culture). One year later, 17 cases of infection after recent dog bites , the majority caused by 69 an unidentified Gram-negative rod were described (Butler et al., 1977) . The nature of the infection 70 varied from cellulitis to meningitis , endocarditis to organ failure and fatal sepsis. The organism was 71 given its current name in 1989, based on its CO 2 requirement and usual mode of transmission (Brenner   72   et (Forlenza, 1991) . Horse blood agar plates were found to be superior to sheep blood but do not 92 seem to be used often (Westwell et al., 1989; Pers et al., 1996) 
